Extracts of Streptococcus faecalis cultures made with 0.01 N-HCl gave a precipitin reaction with type antisera. With 0.05 N-HCI, however, some cultures gave inactive extracts. Part of the type-specific polysaccharide is converted by the strong acid to a form in which it does not precipitate with homologous sera, but which specifically inhibits the reaction between antibody and unaltered antigen.
INTRODUCTION
During a study of Streptococcus faecaZis cultures isolated from human sources we used the serological typing method described by Sharpe & Shattock (1952) . We were able eventually to type 92% of the cultures, though we failed in nearly 40% when we used 0-05 N-HCl for extracting the antigen (Maxted & Fraser, 1964 ).
This prompted a more detailed investigation of the optimal conditions under which the type-specific antigen can be separated from the bacteria. ethanol in water) , and left overnight a t 4". The precipitate was removed and taken up in 2 ml. ~1 1 5 phosphate buffer (pH 7.6). The supernatant fluid from the ethanol precipitation was in turn mixed with 2* vol. acetone and the resultant precipitate removed and dissolved in 2 ml. phosphate buffer (pH 7-6).
Extraction with streptomyces enzyme. The centrifuged deposit of bacteria from 50 ml. glucose broth culkure was heated to 70" for 10 min. and then lysed by suspending in a crude streptomyces enzyme solution for 2 hr a t 50' (Naxted, 1948) .
Extruction with Zysoxyme. Overnight cultures in glucose broth were heated a t 80'
for 8 hr and centrifuged, the deposit washed three times with saline and suspended in lysozyme solution (1 mg./ml.) in saline, and adjusted to pH 7.5. After 3 hr a t 37" the pH value was raised to 9.2, the fluid centrifuged, and the supernatant fluid readjusted to pH 7.5. Mechanical disruption of bacteria. The centrifuged deposit from 250 ml. of glucose broth culture was suspended in 5 ml. phosphate buffer (pH 7.6) and shaken with ballotini No. 12 in a Mickle disintegrator. The cell-wall fraction was removed by high-speed centrifugation. Acetone-precipitates from these cultures were redissolved in buffer and added to solutions of the ethanol-insoluble material. This prevented the type-specific reaction. The failure of 0-05 N-HC~ extract (pH 1.6) of some cultures to form a specific precipitate was therefore due to the presence of an inhibitory substance which was soluble in ethanol but precipitable by acetone.
RESULTS

Extracts
When weaker strengths of hydrochloric acid were used for, the initial extraction, the number of positive reactions was increased. Indeed, all cultures that were typable under any circumstances with one of the eight sera gave an active extract with 0.01 N -H C~ (pH 2.4). This strength of HC1 is therefore to be recommended for the routine typing method. Table 2 shows the serological reactions obtained with extracts made with a range of HCl concentrations. The two strains are of different serological types and show a marked difference in the resistance of their poly-Streptococcal type antigens ~ 147 saccharide type antigen to acid hydrolysis. All typable strains also gave serologically active extracts with Streptomyces enzyme and with lysozyme. Some serologically active polysaccharide could be obtained simply by shaking the deposited culture with water. + to + + + + = strength of precipitation reaction with homologous type serum.
The effect of 0.05 and 0.01 N-HC1 on individual cultures was reproducible, and it therefore seemed that the acid stability of the type-specific antigen was a constant character of a strain. Cultures which yielded active extracts with 0.01 N -H C~ but not with 0.05 N were found in most serotypes, but were particularly common in types 1 and 5 (Table 1 ). With 0.2 N -H C~ all extracts were serologically inactive, except that of the type strain of type 8.
The inhibition of the precipitin reaction by a substance extracted from the organism with strong acid was type-specific. An extract was prepared with 0.2 N-HCI from a representative of each serotype. Only the type 8 extract gave a precipitin reaction with the homologous serum. Mixtures were prepared of equal quantities of each of these extracts and each of the type sera. These were tested in capillary tubes The distribution of type antigen in different parts of the bacterium was next examined. The cell-wall fractions of mechanically disrupted cultures were separated and treated with ribonuclease and deoxyribonuclease. They were then extracted with acids of various strengths and yielded type-specific antigen with the same acid sensitivity as that obtained from untreated organisms. However, the untreated supernatant fluid from the disrupted bacteria also gave a strong type-specific precipitation reaction. This finding contrasted with our experience with Streptococcus pyogenes, where the cell-wall antigens did not appear in the supernatant fluid from disrupted bacteria. Eight strains, four of which gave an active extract with 0-05 N-HC~ and four of which did not, were disintegrated mechanically. Each supernatant fluid was precipitated first with ethanol and then with acetone. The two precipitates were each dissolved in buffer and re-precipitated three times to eliminate cross-contamination as much as possible, before being tested against the homologous serum ( Table 4) . The ethanol-insoluble fraction from all 8 strains gave a strong precipitin reaction with the corresponding type anti-
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serum. There were some weak positive reactions between the serum and the acetoneinsoluble fractions from the four strains which normally resisted acid hydrolysis, but these may have been due to material carried over from the ethanol-insoluble fraction, since the reactions disappeared after further re-precipitation with acid ethanol. None of the acetone-insoluble fractions had any inhibitory action on the precipitin reaction of the corresponding ethanol-insoluble fraction and its specific serum.
The ethanol-insoluble fractions from the supernatant fluids of disrupted suspensions were then treated with 0.05 N-HC1. All of them, whether derived from organisms which did or did not yield active extracts from whole organisms with acid of the same strength, were rendered inactive by this treatment ( Table 4) .
Centrifuged deposits of bacteria were therefore digested with trypsin to see whether a surface protein was protecting the cell-wall polysaccharide of some strains from the action of strong acid; no constant increase in susceptibility to 0*05~-HCl resulted from this treatment.
DISCUSSION
Over nine-tenths of the group D streptococci we isolated from human lesions were Streptococcus fmcaZis (Maxted & Fraser, 1964) . The success in typing 92% of S. fmculis cultures with eight sera suggests that this method might be useful in epidemiological studies of hospital infections with this organism. The manufacture of typing sera presents little difficulty, and the typing technique is easily done when 0.01 N-HCl is used for extraction.
Elliott (1960) and Sharpe (1964) both found that the type-specific carbohydrate of some strains of Streptococcus fmcalis was destroyed by heating to 100' in the presence of strong acid; and Bleiweis & Krause (1965) showed, with one type 1 strain, that hydrolysis of the carbohydrate at pH 1.5 resulted in the formation of a dialysable inhibitor of the precipitin reaction between the type antigen and its homologous antibody. In our experience many cultures give serologically inactive extracts when treated with 0.05 N-HC1 (pH 1.6). The effect of this strength of HC1 appears to be to hydrolyze part of the type-specific polysaccharide to a substance which, although inactive in the precipitin reaction, retains the serological determinants of the antigen. It is therefore able to block the precipitation reaction between antibody and unhydrolyzed antigen. When sufficiently strong HCl is used (e.g. 0.2 N) the type-specific antigen of nearly all S. faecalis strains is rendered inactive, and in many cases the extracts consist almost entirely of acetone-insoluble inhibitory material.
There appears, however, to be a difference between the organisms which usually yield active extracts with 0-05 N-HC~ and those which do not. The reason for this is not clear. Type-specific antigen obtained from the cell contents of disrupted organisms without chemical treatment appears to be uniformly sensitive to acid of this strength. This suggests that the antigen of the intact organism is protected in some way from the action of the strong acid.
